Background: Despite the efficacy of regular mammograms, the incidence and mortality rate of breast cancer have been increasing in China. Insufficient studies on the factors affecting mammography adherence in Chinese married women have been conducted. The purpose of the present study was to explore the factors associated with adherence to guidelines for regular mammography among Chinese married women. Materials and Methods: The participants were recruited conveniently and included Chinese and Korean Chinese women who were married, living at Yanbian City in China. Demographic information, status regarding eight risk factors of breast cancer, health responsibility, and perceived benefits/barriers of mammography were obtained. Descriptive analyses, t-test, and multivariate analysis were performed. Hierarchical logistic regression was conducted to explore the factors associated with regular mammography adherence in Chinese and Korean Chinese subgroups. Results: About 24% of the sample population was adherent in going for regular mammography. The adherent group was significantly more educated, had more children, and had a lower proportion experiencing early menarche and a greater menopausal proportion than the non-adherent group. The final model using logistic regression analysis showed that being Chinese 
Introduction
In China, breast cancer is the most common type of cancer afflicting women (Chen et al., 2012) . In comparison to Western countries, breast cancer incidence and mortality rates have been rising due to the lack of awareness and access to health care amenities for cancer screening services (Yu and Wu, 2005; Jemal et al., 2011; Ma et al., 2012) . Despite of the incidence rate among Western countries have been increasing in 1980s and 1990s due to routinely use of mammography (Jemal et al., 2011) but the death rate have been decreasing over the past 25 years due to improved early treatment. In contrast, the lower survival rate of breast cancer has been found in Asian countries including China (Kim et al., 2011) .
For early detection of breast cancer, regular screening via mammography is a highly recommended health practice and is found to be a cost-effective approach all over the world (Yu and Wu, 2005; Woo et al., 2007; Wong et al., 2012) . While the evidence gathered on the potential negative effects of mammography has been on , Youngshin Song 1 * the rise (Elmore et al., 1998; Rosenberg et al., 2006) , mammogram is still the most common approach of screening (Nelson et al., 2009) . Despite much clinical evidence in the importance of the mammogram, the adherence level towards regular mammographic screening varies even within a single country. Data from the United States showed that the mammography screening rates (36-67%) among the ethnic minorities have been observed to be the lowest in Asians ( Lee-Lin et al., 2007) . Similarly, in a parent study of this current paper on Chinese women in China, the rates of regular mammographic screening varied between regions from 4.8-28.8% (Kim et al., 2011) . Previous studies explained sociocultural and individual beliefs and perceptions to be associated with mammography adherence (Carney et al., 2002; Chua et al., 2005; Wang et al., 2009; Lee et al., 2010) . For example, as reported in the study by Wang et al. (2009) Chinese women were less interested in going for a mammography because the traditional method of cancer prevention promotes maintaining a balanced diet, using herbs, and exercising as the best approach (Wang et al., 2009 ). Likewise, diversity in individual and sociocultural environment such as cultural affiliation (Yu and Wu, 2005) , lack of health services (Yu and Wu, 2005; Gomez et al., 2007; Gao et al., 2012) , low perceived awareness (Yu and Wu, 2005; Gomez et al., 2007; Lee-Lin et al., 2007) , or low educational level (Lee-Lin et al., 2007) , fatalistic attitude (Charkazi et al., 2013) , and low perceived risk of breast cancer (Kim et al., 2011) were found to affect the attendance on screenings. Using the Health Belief Model (HBM), screening practices are one of the health promotion behaviors (Lee-Lin et al., 2008; Kim et al., 2011; Charkazi et al., 2013) . According to the HBM, people who believe that a course of action will produce positive outcomes or perceive barriers in engaging in the course action are more likely to participate in health behavior practices (Charkazi et al., 2013) . Studies on perceived benefits and barriers on breast cancer prevention behaviors according to age or marital status have been explored in prior research (Chua et al., 2005; Lee-Lin et al., 2007; Kim et al., 2011) but few studies were focused on married women only regarding mammography adherence. Health promotion behaviors including cancer prevention behaviors of married women could be often affected by culturally prescribed gender roles (Song et al., 2012) . Health care disparities among the different ethnicities have been dealt with in a growing body of research (Guthrie, 2005) . The literature highlighted that health related interventions such as general preventive services should be tailored towards the different ethnicity, gender, and social class. In China, the government adopted a variety of health-related policies to reconcile the majority and minorities. However, despite governmental support, the minorities are still facing a lower education level and have poorer access to health related information due to language barriers and cultural differentiations (Yu and Wu, 2005; Jiang et al., 2006; MAO et al., 2007; . On the other hand, the population of Korean Chinese has decreased in size and their education level has risen. However, according to data from previous study, health promotion lifestyle including cancer screening practice and perceived health status were lower in Korean Chinese than the other ethnicities (Ahn et al., 1998) , in spite of a higher education level.
The purpose of this study, therefore, is to identify the factors associated with mammography adherence of married Chinese women.
Materials and Methods

Design and sample
A cross-sectional study was conducted to examine factors that affect the adherence of mammography. Participants (n=450) were recruited from two subgroups of Chinese based on similarities in population and economic status : Chinese and Korean Chinese women who were married and living in Yanbian of China. The initial number of participants was 450, but a final sample of 406 (Chinese: 206, Korean Chinese: 200) were used for analyses as data with ineligible responses were excluded. Eligibility criteria included i) Aged 20 and over; ii) Being married;
iii) Having no history of breast cancer; and iv) Being able to understand and read Chinese.
The required sample size determined by G*Power 3.13 was 139 to obtain an effect size of 0.15, at an alpha level of 0.05, with a power of 0.90, where 15 predictors will be incorporated within the multiple regression analysis. Thus, the sample size of 406 in the current study exceeded the requirement according to the power analysis.
Informed consents were obtained for all participants before enrollment into the study, which was approved by Chungnam National University Hospital Institutional Review Board, (IRB; 08-21) regarding all research procedures, such as the contents and methods.
Procedure and ethical considerations
Prior to the study, we decided what instruments should be used and obtained relevant licenses for the use of each scale. Each tool was then translated to Chinese and back translated by two bilinguals who are proficient in Chinese and English. Through a translation and back translation process, these experts reviewed the cultural differences as well as the linguistic appropriateness. Data of this study were from a parent study that conducted the survey simultaneously in five cities and data from four of the cities had been reported in an outcome paper, except for Yanbian region due to the composition of its population (Kim et al., 2011) . Data collection was conducted through individual interviews by two trained researchers. Details of the data collection protocol can be found in the main paper (Kim et al., 2011) . The research aims and procedures, including voluntary participation, withdrawal, as well as anonymous data collection, and collection for the sole intention of research were explained.
Data collection and tools
Mammography adherence: in this study, adherence to regular mammography refers to being compliant to the guidelines established by the American Cancer Society (Smith et al., 2010) . Mammography adherence was measured by participants' self-report on the question "Have you ever routinely had a mammography?" where participants responded on a dichotomous "yes" or "no" scale.
Breast cancer risk factors: risk factors for breast cancer were measured using eight-item, including i) Age (≤40 years); ii) Years of education (≤12 years); iii) Number of children (≤1); iv) Never breast fed; v) Early menarche (≤12 years); vi) Body Mass Index (BMI≥25); vii) Being menopause; and viii) Taking oral contraceptives currently based on the various prediction models of breast cancer (Cook et al., 2009; Anothaisintawee et al., 2012; Armstrong et al., 2013) . Each risk factor was responded to on a dichotomous "no" or "yes" scale and coded into "0" and "1," respectively.
Health responsibility behaviors: health responsibility was measured using Health Promoting Lifestyle Profile (HPLP II) (Walker et al., 1987) . Of HPLP II, the current study extracted the subdomain of health responsibility behavior that consisted of nine items with a fourpoint Likert scale response format from 1 (never) to 4 (routinely). The subdomain included questions such as DOI:http://dx.doi.org/10.7314/APJCP.2013.14.12.7207 Mammography Adherence in Married Chinese Women from Yanbian "How frequently would you report any unusual signs or symptoms to a physician or other health professional?" and "How frequently would you attend educational programs on personal health care?" Higher scores indicate higher practice of health responsibility behaviors. In this study, the reliability for the health responsibility subscale was 0.78.
Perceived health status: perceived health status was measured using two items: the current general perceived health status and comparative health status with same ages. The first item was framed as "What do you think about your current general health status?" Responses were given on a 5-point Likert type scale from 1 (very bad) to 5 (very good). The second item was "What do you think about your current health status when comparing with others of similar ages?" and consisted of a 3-point Likert type scale (1=worse off than them, 2=similar to them, 3=better than them). Scores for each of these two items were summed to create a perceived health status scale ranging from 2-8. Higher scores indicated a more positive perception of health status. The Cronbach's alpha coefficient for the scale was 0.63.
Perceived benefits and barriers of mammography: perceived benefits was measured using the brief perceived benefits in practice of health promotion scale (Moon, 1990) . The validity and reliability of this scale was well established in previous study for the measurement of health promotion behaviors in healthy Chinese adults (Kim et al., 2011) . Perceived benefits to screening included early detection of cancer, having a better chance of being cured, and setting the mind at ease. The scale consisted of 11 items with a 4-point Likert type scale from 1 (strongly disagree) to 4 (strongly agrees), with a total score ranging from 11-44. Items about perceived benefits to screening included "How much benefit do you can help you detect the existence of breast cancer?" and "How much benefit do you perceive a mammography can increase your chances of getting cured of breast cancer?" Higher scores indicated more perceived benefits. In this study, the Cronbach's alpha coefficient was 0.93.
The variable of barriers of mammography was assessed using the brief perceived barriers in practice of health promotion scale (Moon, 1990) . Perceived barriers to screening included discomfort of the procedure, pain, cost, and time. The validity and reliability of this scale was well established in a previous study for the measurement of health promotion behaviors in healthy Chinese adults (Kim et al., 2011) . The scale consisted of 11 items with a 4-point Likert type scale from 1 (strongly disagree) to 4 (strongly agree), with a total score ranging from 11-44. Items included "How many barriers do you perceive in terms of not having the time to do a mammography?" and "How many barriers do you perceive about the burden of the mammography screening cost?" The reliability of the perceived barriers scale was 0.86 (Cronbach's alpha).
Data analysis
Descriptive statistics in terms of frequency, means, and standard deviation (SD) were used to summarize the sample's demographics as well as the variables of interest. Chi-squared tests were performed to compare the relationship between risk factors and mammography adherence. A multiple hierarchical logistic regression was used to examine the factors related to utilization of mammography. The first step included demographic variables and the eight risk factors. Health responsibility and perceived health status were entered in step 2. Finally, step 3 included perceived benefits to screening and perceived barriers to the use of mammography. Statistical analyses were conducted using SPSS version 20 statistical software program (SPSS Inc, Chicago, IL, USA). A two-side p value of 0.05 was applied as the threshold of significance. Table 1 presents the demographics and basic health status of participants. With regard to race, 50.7% were Chinese. The mean age was 50.0 years (SD=11.1 years) and about 90% of participants had completed middle school or higher. About half of participants were being employed (55.6%) and about 80% did not report any underlying chronic disease such as diabetes or hypertension. Around 24% of participants answered the self-reported adherence of mammography within 2 years for screening of breast cancer.
Results
Demographics and health status
The status of risk of breast cancer revealed that 67% had one or no child, 11.0% had not breast fed before, 3.6% experienced menarche at the age of 12 or earlier, 44.5% had a BMI greater or equals to 25, 28.3% had begun experiencing menopause, and 4.5% used contraceptives currently. The mean score of perceived health status was 5.4 with scores ranging from 2.0 to 8.0 and health responsibility was 20.9 with scores ranging from 9 to 36. The mean scores of perceived benefits and barriers were 35.1 (SD=4.8) and 24.7 (SD=4.5) with scores ranging from 11-44 respectively. Table 2 showed the results of the comparisons of mammography adherence between the high and low risk groups of each risk factor. There were significant differences in years of education (p<0.001), number of child (p<0.001), early menarche (p=0.011), and being menopause (p=0.019). When comparing to non-adherent group, mammography adherent group were more educated, had one or no child, early menarche, and not being menopause than in the non-adherent counterpart. However, there were no significant differences in the high and low risk groups in factors such as age, history of breast feeding, and BMI between the adherent and non-adherent groups.
Comparisons of risk factors by mammography adherence
Multiple logistic regression analysis of mammography adherence Table 3 presents the results of multiple hierarchical logistic regression that examined the odds ratio (OR) and 95% confidence interval (CI) for each potential predictor of mammography adherence.
Demographics Step 2: Demographics (race, having job), underline disease and risk factors of breast cancer+Health responsibility and perceived health;
Step 3: Demographics (race, having job), underline disease and risk factors of breast cancer+Risk factors of breast cancer+Perceived benefit and barriers DOI:http://dx.doi.org/10.7314/APJCP.2013.14.12 
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who reported high perceived benefits of mammography were more likely to regularly go for mammography than those who perceived low benefits of mammography, after controlling for covariates.
Discussion
While the effectiveness of breast examination by self against clinical experts have been inconclusive, the efficacy of a mammography screening is a wellestablished and important screening tool in the community (Elmore et al., 2011) . The findings of this study revealed important information that only about 23% of the women who participated had undergone mammography regularly, which was lower than that of western countries, and even with other Asian countries (Kim et al., 2009; Huang et al., 2010) . Indeed, over 30% of menopausal women in Hong Kong, Malaysia, Taiwan, and Thailand and over 60% of Korean women were adherent to regular mammography screening (Huang et al., 2010; Suh et al., 2013) . Rates of mammography adherence in China, on the other hand, significantly differed between regions (Kim et al., 2011) . Recently, Kim. et al (2011) surveyed the practice of breast cancer prevention in four cities in China and found that the frequency of mammography was higher in urban cities, such as Beijing, than rural regions (Kim et al., 2011) . Low rate of regular mammography adherence might have been influenced by the accessibility of health care facilities that offer the preventive service as well as individual perceptions. Likewise, screening behaviors can be affected by geography, socioeconomic status, and cultural differences (Anothaisintawee et al., 2012) . According to an intersectional perspective, ethnic majorities tend to follow the early cancer detection guidelines more closely and have a much easier access to resources than the minorities (Guthrie, 2005; Yu and Wu, 2005; Gomez et al., 2007) . Consistent with the prior study, the majority (Chinese) in our study was 2 times more adherent towards going for regular mammography when compared to the Korean Chinese. Although the literature indicated that high education level and economic status positively influenced health behaviors (Champion and Springston, 1999; Lubetkin et al., 2008) , Korean Chinese were less likely to go for regular mammography than the Chinese even when they are highly educated. Gender roles disparity may offer one possible explanation of low adherence in Korean Chinese. Married Korean Chinese women emphasized the role of as the primary nurturer and adopted a self-sacrificing mentality more than those in other Asian countries (Song et al., 2012) . As compared to Chinese women, their Korean counterpart was given a role that might burden them more in caring for the family, which involved multiple responsibilities pushing them to prioritize supporting the family than their own health (Ahn et al., 1998; Song et al., 2012) . Studies regarding gender role strain of Korean women can be observed not only in preventive health behaviors but also in chronic disease managements (Ahn et al., 1998; Yoo and Kim, 2010; Park and Kim, 2012) . Korean Chinese could not be encouraged to go for mammogram in spite of existing nation-wide cancer screening program in China (Chan et al., 2007) . Thus, health service policies and programs should be delivered in a way that considers the gender roles disparity and emphasizes the importance of cancer preventive screening practices in Korean Chineses.
Breast cancer risk factors have been well studied by scholars using various predictive models such as Gail model, Claus model, and Colditz model (Anothaisintawee et al., 2012) , which were commonly included reproductive characteristics (eg, number of children and age of menarche), demographics (eg, age and education level) and clinical characteristics (eg, Body Mass Index) in those models. Those breast cancer risk factors would be associated with mammography adherence (Cook et al., 2009; Kim et al., 2011) . Consistent with the previous reports, regular mammography adherence was influenced by high risk factors such as low number of children, early menarche, being menopause, and low education level in present study. That is, those who had no or one child and early menarche were more likely to go for regular mammography while low level of education was negatively related to regular mammography adherence. Particularly, low level of education had negatively impacted the adherence of regular mammography due to the lack of the capability in understanding health information and communicating with the Chinese doctors (Chan et al., 2007; Du et al., 2011; Jing, 2011) . According to a study on Chinese women regarding breast cancer preventive behaviors, feeling that a mammogram was not necessary was the main reason of non-adherence to screening due to the absence of apparent symptoms and good perceived health (Kim et al., 2011) . Commonly, benefits and necessity perceptions on preventive practices including cancer screening can be informed through the educational system. In order to improve the motivation level of the less educated women in going for mammogram, planning needs to be tailored and individualized according to the education level to be more effective.
Among the 8 breast cancer risk factors, not having breast fed (never), menopause, use of contraceptives, high BMI (≥25) and older in age (50 years and over) did not turn out to be significant predictors of regular mammography adherence in this study. Which were inconsistent with the results of the study by Cook et al. (2009) but similar to a study by Kim et al. (2011) Indeed, the effectiveness of the mammography screening was inconclusive (Woo et al., 2007; Nelson et al., 2009; Wong et al., 2012) . Nonetheless, studies commonly suggested that strategies should be developed to tailor and focus on high risk group not only to reduce breast cancer mortality by mammographic screening (Nelson et al., 2009 ) but also to reduce its cost and budgetary burden (Woo et al., 2007) . Similarly, older in age and high BMI were strong predictors of breast cancer screening practice (Anothaisintawee et al., 2012) . Surprisingly, the present study revealed that a high BMI did not yield significance as key predictors of mammography adherence. Consistently with previous research findings (Chan et al., 2007; Kim et al., 2011) , respondents who have low risk of breast cancer are also less likely to go for screenings. The respondents of this study may seem to lack of knowledge regarding whether they are of high or low risk as well as what are the risk factors of breast cancer. It might be noteworthy that the results could be influenced by the small number of high risk women, in terms of breast feeding (11%) and contraceptives use (4.5%), and the sample's lack of awareness of the risk factors of breast cancer. Therefore, improving the knowledge of breast cancer risk factors should be included as one of the educational components.
Besides participants' knowledge of cancer risk, barriers such as fear of embarrassment or pain have been associated with the attendance of screening (Carney et al., 2002; Wang et al., 2009; Kim et al., 2011) . Perceived benefits and barriers have an important role towards the change in behaviors and is a key predictor of cancer prevention practices (Wang et al., 2009 ). However, perceived barrier did not associate significantly with regular mammography adherence in current study. Similar to other study (Kim et al., 2011) , multivariate analysis showed that only perceived benefits on health promotion behavior significantly influenced regular mammography adherence. One possible reason for non-significance of perceived barriers might be limited measure because the tool of perceived barrier was more focused on individual burden without systematic perspective such as having insurance, having personal health care provider, the frequency of health care utilization and difficulty of communication with health care professionals etc. Although further investigations on reasons for the results should be explored, the benefits of mammography should be emphasized more than the barriers so as to positively influence regular mammography screening practices in Chinese women.
To summarize, individual focused health resources should be provided for promoting the perception of health using tailored program that takes into consideration a cultural perspective. In particular, the willingness to be adherent towards cancer screening practices might be affected by the perceived awareness of breast cancer in healthy women and the risk factors of breast cancer (Chua et al., 2005; Chan et al., 2007) . Many researchers have highlighted to use of self-management education strategies to encourage the health promotion practices (Wang et al., 2009; Kim et al., 2011; Lai et al., 2011; Lee-Lin et al., 2012 ). In the current study, Chinese respondents who had high risk of the breast cancer (in terms of having small number of children, early menarche, and low education level) and perceived greater benefit were associated with regular mammography adherence when comparing against their Korean Chinese counterpart.
The limitations of this study should be pointed out. Firstly, the participants were sampled conveniently and were not likely representative of the Yanbian City. On the other hand, regular mammography adherence was measured by a self-administered questionnaire, which might harbor room for inaccuracy as participants. Future study, questions on whether participants went for mammography should incorporate a request for proof, for a more reliable result. Third, only 8 risk factors of breast cancer were used in this study. Although, there are few unique risk prediction models of breast cancer for Asian population, other risk factors such as healthy lifestyle and family history should be included in future studies.
Lastly, we did not survey the participants' knowledge regarding breast cancer and its preventive practices. Regular mammography adherence might potentially be affected by knowledge, which may influence the healthy attitude and behavior (Wang et al., 2009) .
Despite the limitations, this current study has important clinical implications regarding factors associated with mammography adherence for both of married women and health professionals in China. To the best of our knowledge, this is the first attempt to explore the key predictors of mammography adherence in a sample of Chinese and Korean Chinese. Through this study, detailed breast cancer risk factors should be educated to Chinese married women and perceived benefits should be more emphasized than barriers for improving awareness of cancer prevention. Further research with diverse population in China should be warranted to cross-validate the current results.
